Infective endocarditis (IE) is a rare but a potentially lifethreatening infectious disease. Atypical presentations cause delays in the diagnosis. Neurological involvement such as meningitis or meningismus, are especially common in mitral valve endocarditis, but unusual in tricuspid valve endocarditis. Although few cases of right-sided IE have been reported with neurological symptoms in adults, children have not been described in literature. A nine-year-old girl with congenital ventricular septal defect (VSD) was admitted with fever, headache and neck stiffness. Her clinical symptoms and cerebrospinal fluid findings supported the aseptic meningitis. On ceftriaxone therapy day 3, her complaints were resolved; nine days later she was admitted with fever and neck stiffness again. Further investigation for fever source with echocardiogram revealed a tricuspid valve endocarditis. Antibiotic therapy was completed after 6 weeks. Cardiac surgery was performed for VSD and tricuspid valvular insufficiency.
congenital VSD. There was no history of dental and surgical procedures. A physical examination demonstrated, body temperature of 38.5 °C, respiratory rate of 20/minute, pulse rate of 110/ minute, blood pressure 100/60 mmHg. A loud holosystolic murmur at the lower left sternal border, positive stiff neck and Kerning sign were noticed. She was otherwise normal. She had no splinter hemorrhages, splenomegaly, or obvious focal neurologic deficits.
The laboratory data included: white blood count (WBC) 17×10 3 /mm 3 , neutrophils 93 %, lymphocytes 5 %, hemoglobin 12.7 g/dL, platelets 225,000/mm 3 , erythrocyte sedimentation rate (ESR) 40 mm/hr and C-reactive protein (CRP) 10 mg/dL. The cerebrospinal fluid (CSF) cell count was 22 neutrophils/mm 3 , 66 lymphocyte/ mm 3 and the protein and glucose contents were 26 mg/ dL and 61 mg/dL, respectively. Magnetic resonance imaging was unremarkable. Ceftriaxone was started for suspected meningitis after lumber puncture. Her complaints were completely resolved on hospitalization day 3. After CSF gram stain, culture and bacterial-viral meningitis panel PCR, blood and urine cultures were all found negative, ceftriaxone was stopped, and she was discharged on hospitalization day 7.
Two days later she was admitted again with fever (39.5 °C) and neck stiffness. Laboratory analysis was as follows: WBC 25×10 3 /mm 3 (92 % neutrophils with toxic granulations), hemoglobin 11 g/dL, platelets 216,000/mm 3 , ESR 55 mm/hr and CRP 16 mg/dL. At physical examination, there is no obvious source of fever. Her family denied to CSF examination. Further investigation for fever resource with echocardiogram showed the tricuspid valve endocarditis with a vegetation (10,7 x 6,6 mm; Figure 1 ) and VSD (3 mm in diameter; video clip 1) with left to right shunting was detected. Cranial computed tomography was normal. On following, her neck stiffness was resolved within 24 hours. Two consecutive blood cultures were positive for methicillin sensitive Staphylococcus aureus. Teicoplanin and gentamicin were started. Vegetation on tricuspid valve caused valvular insufficiency, so was removed by extracorporeal cardiac surgery including tricuspid valve pasty after four weeks. Antibiotics were stopped after 6 weeks, when blood cultures were found negative for two weeks. She was discharged with mild residual tricuspid regurgitation. The patient was symptom-free during one year on follow-up. 
DISCUSSION
Neurologic complications of IE significantly were associated with S. aureus vegetations and, frequently result of embolization from mitral or aortic valve vegetation. Ischemic, haemorrhagic events, sepsis, meningitis, and cerebral vasculitis are common clinical conditions. Multiple septic emboli may cause brain abscess or meningoencephalitis character ized by fever, headache, and meningismus. Aseptic or bacterial meningitis occur as a complication of IE at an estimated frequency of 3.5 %. Meningitis is usually purulent when associated with virulent organisms such as S. aureus. The CSF may present an aseptic formula when associated with subarachnoid hemorrhage or multiple microscopic embolic lesions. 7, 8 Despite the use of antibiotic agents, mortality remains high. Neurologic complications may be requiring cardiac surgery. 9 Right-sided endocarditis accounts for 10 % of all cases of IE. The most common presentation is persistent fever, bacteremia, multiple pulmonary emboli, pulmonary infarction, and right heart failure. Lamblin et al, reported 8-year-old boy with tricuspid valve infective endocarditis presented with multiple pulmonary abscess, pneumothorax and osteoarthritis. 10 In the presence of VSD, vegetations can be found on the right ventricular side of the defect or on the tricuspid valve. Unlike left-sided endocarditis, neurologic and peripheral embolic manifestations are usually absent. If these manifestations are present, either left sided endocarditis or paradoxical embolism should be considered. Although few cases of right-sided IE have been reported with neurological symptoms in adults, children have not been described in literature. Lucas et al reported 24 adult patients who were diagnosed as infective endocarditis and bacterial meningitis. Only one patient had tricuspid valve endocarditis and meningitis due to S. aureus. [11] [12] [13] Exclusive antibiotic treatment in IE may be insufficient. Surgery should be considered in the event of cardiac failure or persistent bacteremia refractory to treatment, severe valve failure, in large vegetations or in the event of major embolic phenomena. 14 To our knowledge, right-sided IE appearing with meningeal signs have not been reported in children. Our patient admitted with clinic of aseptic meningitis, but she has not experience any neurological deficit and, we could not find any septic embolization clues on cranial imaging.
Recurrences of fever and known congenital heart disease, as well as echocardiographic examination lead to the diagnosis of infective endocarditis. In our patient aseptic meningitis is thought to result from small embolies, parameningeal inflammation, or low CSF bacterial burden associated with paradoxical embolization. Nonspecific neurological signs, like headache, with fever may be first clue of IE. Echocardiography should be performed in time to exclude IE in children with unexplained fever especially with congenital cardiac disease. Early diagnosis and treatment is important for minimize cardiac and neurological morbidities. n
